Activation of recombinant murine cytotoxic cell proteinase-1 requires deletion of an amino-terminal dipeptide.
Murine cytotoxic cell proteinase-1 (granzyme B) is a member of a family of novel serine proteinases that have been implicated to participate in destruction of target cells by cytotoxic T lymphocytes. Comparison of the sequence of the cDNA with the sequence of the protein isolated from cytoplasmic granules of cytotoxic T lymphocytes suggested that this protein may be synthesized as a preproenzyme containing an amino-terminal activation dipeptide. Here we show that this activation dipeptide regulates the activity of the enzyme in hydrolysis of its preferred substrate tert-butyloxycarbonyl-Ala-Ala-Asp-thiobenzyl ester. Lysates of COS cells transfected with a vector expressing the unmodified cytotoxic cell proteinase-1 cDNA were unable to hydrolyze this substrate, whereas lysates of cells transfected with a construct in which the activation dipeptide codons has been deleted were able to hydrolyze the substrate. In each case Western blotting of the lysates revealed a form of the proteinase with an apparent molecular weight of 27,000. We conclude that the activation dipeptide regulates activity of the enzyme. This is the first report of production of an enzymatically active recombinant cytotoxic T cell serine proteinase. The strategy for successful expression of an activated form of cytotoxic cell proteinase-1 may be applicable to other members of this proteinase family.